It is shown that the set of chaotic self-maps of the unit interval contains an open dense subset of the space of all continuous self-maps of the unit interval. Other aspects of chaotic behaviour are also considered together with some illustrative examples.
Introduction
There has been much recent interest in functions T € C(I) which 2 5 6 G . J . B u t l e r a n d G . P i a n i g i a n i possess orbits which are not asymptotically periodic. The study of such functions has been thought possibly to shed light on the complicated behaviour of models exhibiting turbulence of water flow in which there occur so-called strange attractors consisting of highly irregular trajectories [8] , We refer to [/, 2, 3, 7, 70] for some biological motivations for such study.
The term chaos has been coined by a number of authors to describe various situations in which irregular orbital behaviour occurs. Motivated by the definition implicit in the paper of Li and Yorke [6] we shall assume the following definition of ohaotio function: 
In this paper we shall examine some of the consequences of this definition, both with regard to conditions sufficient for the existence of chaos and with regard to stability properties of chaotic functions.
Periodic points and chaos
Li and Yorke show that if there exists a point of period 3 then T is chaotic. In a remarkable paper Sharkovsky [9] showed that there is an ordering <[ of natural numbers such that if m ^ n and T has a point of period m , then T will have a point of period n . The precise ordering is as follows: 3 < 5 < 7 < . . . < 2-3 < 2 -5 < . . . < 2 2 -3 < 2 2 -5 < . . . < 2 W -3 < 2*-5 < see also [7] . In view of t h i s r e s u l t i t is natural to ask whether there i s a natural number n such that the existence of a periodic point of period 2: implies chaos. We shall show that t h i s question has a negative answer; indeed we shall construct a function T € C{l) possessing points of a l l periods of the form 2 in which every trajectory i s eventually periodic.
EXAMPLE 1 . A function T € C(J) which has points of period 2" , for each natural number n , and such that a l l points of I are eventually periodic of period 2 for some i . Suppose that for the function T the points 1, 2 2" are periodic of period 2* 1 and a l l points of [0, 2"J are eventually periodic of period & , 0 5 i < n . We shall show that t h i s inductive hypothesis extends to the function T , • We observe that P , :
It follows that 1, 2 2" are periodic points of period 2 71 for 2" . , and we see that 
Chaos and stability
In The orbit {0, 1/2, l} is periodic of period 3 . Now consider, for fixed e > 0 , the function 'T defined by
We have that \\T -T\\ < e and i t is easy to see that 1 has not any point of period 3 .
THEOREM 2. Let T be a continuous real valued function on I , and suppose T has a point of period 3 • Then there exists e > 0 such that if F is continuous and \\F-T\\ < z then F has at least one point of period 5 •
Proof. Let (x. , Xp, x_) be an orbit of period 3 for T . Suppose x < x 2 < x-(if x < x., < x 2 the proof is similar) . We have From Theorems 1 and 2 and the result in [4] we deduce that the chaotic functions are not only dense in C(I) but also contain an open dense set. G . J . B u t l e r a n d G . P i a n i g i a n i periodic points. Hence the closure of the periodic point set cannot be a finite union of intervals. 
The chaotic behaviour of a one-parameter family of continuous functions

Many people have s t u d i e d t h e o r b i t s t r u c t u r e of t h e family
